Understanding the cultural and linguistic diversity of young children with hearing loss informs the provision of assessment, habilitation, and education services to both children and their families. Data describing communication mode, oral language use, and demographic characteristics were collected for 406 children with hearing loss and their caregivers when children were 3 years old. The data were from the Longitudinal Outcomes of Children with Hearing Impairment (LOCHI) study, a prospective, population-based study of children with hearing loss in Australia. The majority of the 406 children used spoken English at home; however, 28 other languages also were spoken. Compared with their caregivers, the children in this study used fewer spoken languages and had higher rates of oral monolingualism. Few children used a spoken language other than English in their early education environment. One quarter of the children used sign to communicate at home and/or in their early education environment. No associations between caregiver hearing status and children's communication mode were identified. This exploratory investigation of the communication modes and languages used by young children with hearing loss and their caregivers provides an initial examination of the cultural and linguistic diversity and heritage language attrition of this population. The findings of this study have implications for the development of resources and the provision of early education services to the families of children with hearing loss, especially where the caregivers use a language that is not the lingua franca of their country of residence.
Understanding the cultural and linguistic diversity of young children with hearing loss informs the provision of assessment, habilitation, and education services to both children and their families. Data describing communication mode, oral language use, and demographic characteristics were collected for 406 children with hearing loss and their caregivers when children were 3 years old. The data were from the Longitudinal Outcomes of Children with Hearing Impairment (LOCHI) study, a prospective, population-based study of children with hearing loss in Australia. The majority of the 406 children used spoken English at home; however, 28 other languages also were spoken. Compared with their caregivers, the children in this study used fewer spoken languages and had higher rates of oral monolingualism. Few children used a spoken language other than English in their early education environment. One quarter of the children used sign to communicate at home and/or in their early education environment. No associations between caregiver hearing status and children's communication mode were identified. This exploratory investigation of the communication modes and languages used by young children with hearing loss and their caregivers provides an initial examination of the cultural and linguistic diversity and heritage language attrition of this population. The findings of this study have implications for the development of resources and the provision of early education services to the families of children with hearing loss, especially where the caregivers use a language that is not the lingua franca of their country of residence.
Hearing loss occurs in people of all nationalities, all cultural heritages, and from all language backgrounds. Approximately 278 million people worldwide are estimated to have a moderate or greater hearing loss (World Health Organization, 2010a) . The conceptualization of multilingualism in the context of people with hearing loss is complex. People with hearing loss may be multimodal, communicating through a number of communication modes: spoken language, sign language, written language, and/or alternative communication. The possibility of the use of multiple languages, multilingualism, within any of these communication modes increases the potential complexity of the communication system. Approximately 7,000 primary languages are recognized as being spoken throughout the world, and many people speak more than one language (Harding-Esch & Riley, 2003; Lewis, 2009) . multilingualism, even aside from multimodalism, is difficult to define. Definitions of multilingualism differ in how they consider the age and sequence of language acquisition, the linguistic proficiency attained, and the purposes for which the languages are used (Grech & mcLeod, 2012) . For example, Genesee, Paradis, and Crago (2004) use the term bilingualism to refer to exclusively children who learn two or more languages simultaneously from birth, whereas Valdés and Figueroa (1994) view bilingualism as a continuum on which individuals may be a little bilingual or very bilingual. Grech and mcLeod (2012, p. 121) define multilingualism as the ability to "comprehend or produce two or more languages in oral, manual, or written form regardless of the level of proficiency, use, and the age at which the languages were learned." This definition is employed here but will be restricted to describing spoken languages only.
Rich cultural and linguistic diversity exists even in societies that are believed to be predominantly monolingual, such as the United States, England, and Australia (Department of Education, 2010; Federal Interagency Forum on Child and Family Statistics, 2010; State Government of Victoria, 2009) . A few studies have described the cultural and linguistic diversity of children with hearing loss. The Annual Surveys of Deaf and Hard-of-Hearing Children and Youth found that English Language Learners constituted 24% (6,868 of 22,388) of the children surveyed in the United States (Gallaudet Research Institute, 2008) . The languages other than English (LOTEs) that were used in children's homes were Spanish, Arabic, Filipino/Tagalog, Chinese, Vietnamese, Korean, Russian, and Hmong/miao. Some children lived in families where more than one language was used. Information about the children's use of spoken LOTEs at home was not elicited and there was no stratification of results based on age. It was therefore not possible to determine how many of the children were orally multilingual or the language profiles of preschool-aged children in this cohort.
A survey of school-aged deaf and hard-of-hearing children in Puerto Rico captured data for approximately 30% (n = 336) of children with hearing loss (Albertorio, Holden-Pitt, & Rawlings, 1999) . The majority of children were monolingual (73%), whereas fewer used two (26%) or three languages (<1%). The Puerto Rican sample of children was biased toward those with more significant hearing losses and those attending private education institutions, which may have affected the representativeness of this sample. The results presented did not allow examination of the cultural and linguistic diversity of only the youngest children.
The cultural and linguistic diversity of children with hearing loss may also be related to the community that they live in. Census data indicated that the rates of use of a LOTE at home for the total population are similar in the United States (20%) and Australia (22%) (Australian Bureau of Statistics, 2006b; Shin & Kominski, 2010) . Although the overall rates are similar, there were differences in the languages used. In the United States, the majority of people who used a LOTE spoke Spanish (62%), followed by significantly less speakers of other languages, including 19% Indo-European languages, 15% Asian and Pacific Island languages and 4% other languages (Shin & Kominski, 2010) . In Australia, there was no dominant LOTE. Italian was the most frequently used LOTE (7%) followed by Greek (6%), Cantonese (6%), Arabic (6%), and mandarin (5%) (Australian Bureau of Statistics, 2006b).
Reports of languages spoken at home by adults are not necessarily representative of the languages their children will use (e.g., mcLeod, 2011). Attrition of heritage language use among the children of recent immigrants has been reported. Parents who are speakers of minority languages face dilemmas about language maintenance and cultural identity with their children (Rohani, Choi, Amjad, Burnett, & Colahan, 2006) . The process of acculturation and assimilation, and pressure to develop competence in the dominant community language means that language loss, and even language death, may occur in these families (Wu, 2005) . multilingual parents decide whether to use one or more languages with their child, and if they decide to use more than one language they need to consider who will use which languages with the child and when. Oral multilingualism for young children with hearing loss has been reported to have been discouraged by professionals (mcConkey Robbins, Green, & Waltzman, 2004) . Children may be confused when confronted with degraded auditory input from two languages, and this may impact on the rate and quality of their language acquisition (mcConkey et al., 2004) . Therefore, a question exists as to whether the caregivers of children with hearing loss choose to maintain heritage languages with their children.
Reports from the United States and Puerto Rico suggest both that some children with hearing loss come from multilingual homes and that some children with hearing loss are themselves multilingual (Albertorio et al., 1999; Gallaudet Research Institute, 2008) . To date, there have been no population-based investigations of oral language usage, multilingualism, or heritage language attrition for young children with hearing loss, either at home or in their early education environment. Information about the language landscape of a region is necessary for planning services, resources, and intervention in appropriate languages for the families of children with hearing loss. Winter (2001, pp. 489-490) stated that "service providers can easily turn a blind eye to the specific needs of people from linguistic minorities as . . . they often seem silent. It is therefore all the more vital to search out data about the language status of the population which are as current as possible and as specific as possible to the age-range and geographical area served." It is for this reason that population-based data on the cultural and linguistic diversity of young children with hearing loss and their families is important.
Communication Mode Usage by Children with Hearing Loss
The communication mode used by a child with hearing loss depends on many factors, including the communication mode and choice of the family, the age at which the hearing loss was identified, the degree and progression of the hearing loss, the child's language development, caregiver preferences, and the presence of additional disabilities (Gravel & O'Gara, 2003) . Children with hearing loss born into families who use a spoken language may learn to use oral communication but may also learn to use manual or mixed communication. Children with hearing loss born into families whobilateral hearing loss. The majority of children used spoken and written English exclusively in their education environment (74%, n = 2,441), followed by total communication (18%, n = 579), then English/BSL bilingual (6%, n = 186). AAC or simplified signing systems (e.g., makaton) were reported to be used by 64 children (2%) and four pupils were "exposed to other languages/modes at school": Gaelic, Swedish, Danish Sign Language, and Punjabi (Grimes et al., 2007, p. 537) . Arnesen et al. (2008) investigated Norwegian children's bilingualism (use of NSL and Norwegian for learning) in their education environment. Parents and teachers indicated that the majority of children were bilingual (63% reported by parents, 69% reported by teachers).
Communication mode in the early education environment may also be influenced by familial experiences of hearing loss (Allen & Anderson, 2010; mitchell & Karchmer, 2004b) . Data describing families in the United States indicated that less than 5% of deaf and hard-of-hearing students receiving special education services had a deaf parent and approximately 13% of children with a hearing loss also had a sibling with a hearing loss (Gallaudet Research Institute, 2008; mitchell & Karchmer, 2004a mitchell & Karchmer, , 2005 . mitchell and Karchmer (2004b) demonstrated the relationship between parental hearing status, child sign usage, and school placement, finding that having at least one deaf parent meant the child was highly likely to use sign to communicate at home and attend a classroom where sign was the medium of instruction. Conversely, if at least one parent was hard-of-hearing, the child was highly likely to use speech at home and attend a classroom where speech was the medium of instruction (mitchell & Karchmer, 2005) . As parental and child degree of hearing loss may be related (marazita et al., 1993; mitchell & Karchmer, 2004b) , these factors should be considered when examining patterns of language use.
Gaps in Current Knowledge
To date, there have been no population-based investigations of the cultural and linguistic diversity or communication modes used by children prior to commencing formal education. Previous studies (e.g., the Gallaudet Annual Surveys) have relied on reports from educators. However, information from children's caregivers is particularly important to gather accurate reports of a family's home communication mode and languages, and also the communication modes and languages used in education, especially where children receive services from more than one early education provider. The present study gathered reports from caregivers and educators. Knowledge of communication mode and language use is essential for organizations providing services to the families of children with hearing loss in order to ensure full access to, and engagement with, audiological and educational services. This knowledge is also beneficial for the development of speech, language, and audiological assessments, habilitation, and information resources in languages that match the linguistic needs of this population. Additionally, this knowledge will enhance understanding of the influence of policy, attitudes, research and other factors on cultural and linguistic diversity of young children with hearing loss. With this knowledge, it will be possible to look not only at cross-sectional changes in trends as children get older but also to look at individual children's changes in communication modes and language use over time.
Research Questions and Relevance
The current paper investigated the communication mode and language use of a population sample of 3-year-old children with hearing loss and their caregivers. The following questions were addressed: 
Method

Context of the Current Research
The data analyzed in this paper were collected through the LOCHI study . The LOCHI study is a prospective, longitudinal, population-based study of the audiological, speech, language, academic, and psychosocial outcomes of children with hearing loss in the three eastern mainland states of Australia (New South Wales, Queensland, and Victoria). The caregivers of all children meeting the following recruitment criteria were invited to participate in the LOCHI study. Children must have been (a) born between April 2002 and August 2007; (b) be diagnosed with a congenital, bilateral hearing loss, (c) first fitted with hearing aids or a cochlear implant prior to 3 years of age; (d) eligible to receive services from Australian Hearing; and (e) attend an Australian Hearing pediatric centre in New South Wales, Queensland, or Victoria. In addition to this, the caregivers of children born in New South Wales between December 2002 and December 2007, whose hearing loss was identified through universal newborn hearing screening, were invited to participate. Australian Hearing is an Australian government-funded organization that is responsible for the audiological management of all children with hearing loss who are Australian citizens or permanent residents. All audiological services and devices are provided for a small annual contribution from children's caregivers and provision of services is not based on family income or health insurance coverage. The caregivers of all children were approached regardless of the family's language background, hearing status, education, socioeconomic status, additional needs, or geographic location. The inclusive recruitment of participants to the LOCHI study provides an ideal context for considering the cultural and linguistic diversity of children with hearing loss. The current paper reports the linguistic background, language use, and communication mode of 406 participants at age 3.
Participants
Demographic data were analyzed for 406 children and their caregivers. These children were either current or withdrawn participants in the LOCHI study with complete, or near complete, data in the fields being analyzed. The amount of valid data for each key variable is presented in Table 1 . Not all of these children completed speech and language testing at age 3, meaning the data analyzed in here is based on a slightly different cohort of children than those included in other analyses of LOCHI data (e.g., . The present group contained 225 boys (55.4% 1 ) and 181 girls (44.6%). Hearing aids were used by 295 (72.8%) children, 58 (14.3%) used unilateral cochlear implants, 51 (12.6%) used bilateral cochlear implants, and one child was unaided (0.2%). Children displayed hearing losses of a range of severity based on averaging thresholds at 0.5, 1, 2, and 4 kHz in the better ear. Using the World Health Organization classification of grades of hearing impairment, the degree of hearing loss of these children at 3 years (based on their better ear) was as follows: 14 (4.8%) had no impairment (≤25 dB loss), 66 (27.2%) had a Health Organization, 2010b) . Thresholds for children using unilateral cochlear implants showed 12 (21.4%) children had a severe impairment and 44 (78.6%) had a profound impairment in their unimplanted ear. The mean age of diagnosis of hearing loss was 6 months (range 0.1-34.4 months) and the mean age of initial hearing aid fitting was 9.1 months (range 0.1-34.8 months). The mean age of switch-on for children using cochlear implants was 17.4 months (range 5.4-42.8 months) for their first implant.
Procedure
Data describing caregivers' and children's communication mode and language use were collected from children's caregivers and educators who completed a written questionnaire shortly after a child's third birthday. The custom-designed questionnaire collected information about caregiver, child, and environmental variables that have been suggested to impact on the outcomes of children with hearing loss. Data from questions describing country of birth, caregiver languages, child communication mode and language use at home and in early education, and caregiver hearing characteristics were extracted for analysis in this paper. Appendix presents the questions used for eliciting descriptions of the children's communication mode and language use. In cases where the caregivers were not comfortable responding in written English, questionnaires were completed orally, either in English or in the language of the caregiver's choice (through a qualified interpreter). Data for all LOCHI study participants at age 3 were not available due to some children being recruited after they turned three, and questionnaires not being returned for all children. Consequently, data cleaning was undertaken to identify data missing for each child. To maximize the data available for analysis, retrospective data collection was attempted for all children (which also included information not analyzed in this paper). The caregivers of children with missing data were contacted and missing information was obtained through interview, by phone, email, or in person by LOCHI researchers.
Ethical approval for the collection and use of this data was obtained through the Human Research Ethics Committees of Australian Hearing and Charles Sturt University. Ethical standards were met in the collection of these data.
Data Analysis
Data were entered into microsoft Excel. Percentages describing partitioning of the data, frequencies, cross-tabs, and measures of central tendency were calculated using Statistical Program for the Social Sciences (SPSS, release 19.0.0). Chi-square statistics were calculated for the purpose of examining associations in the data and t-tests were performed in SPSS to examine similarities between the LOCHI data set and other data sets. As there were only small amounts of missing data for each variable, no steps were taken to statistically account for missing data. Imputations were not performed on this data set.
Results
Child Characteristics
The caregivers of 127 (31.6%) children reported that their children had a disability or condition in addition to hearing loss. The additional needs that were reported were grouped according to the domains they impacted rather than diagnosis. Cognitive impairment was the most frequently reported additional need (n = 87, 21.6%), followed by physical impairment (n = 52, 12.9%), an additional sensory impairment (n = 39, 9.7%) (e.g., vision impairment), medical needs (n = 32, 8.0%) (e.g., CHARGE syndrome), communication impairment unrelated to hearing loss (n = 30, 7.5%) (e.g., apraxia of speech), and behavioral impairment (n = 20, 5.0%) (e.g., Autism spectrum disorder). Percentages total more than 100% as some children were reported to have more than one additional need.
Children's socioeconomic status was determined using the Index of Relative Socioeconomic Advantage and Disadvantage (IRSAD) from the Socio-Economic Index For Areas created by the Australian Bureau of Statistics (Australian Bureau of Statistics, 2006a).
IRSAD is a measure of socioeconomic status based on geographic location. Lower IRSAD scores indicate an area with relatively less financial, educational, and other resources, whereas a higher score indicates the opposite. Children's reported socioeconomic status was negatively skewed (mean 7.1, median 7.0, mode 10.0) with more children tending to live in less disadvantaged areas.
Caregiver Characteristics
Children's primary caregivers in this paper are categorized as female caregivers and male caregivers. The caregiver completing the questionnaire provided information about a maximum of two of the child's primary caregivers. These caregivers were parents, stepparents, parent's partners, grandparents, and foster parents. All (100%) participants had one female caregiver and 386 (95.1%) had a male caregiver. No child had two primary caregivers of the same gender. Caregiver education was described through reports of the highest level of education attended, using five levels: university education (n = 286, 37.6%), diploma/certificate (n = 209, 27.5%), unspecified postsecondary education (n = 45, 5.9%), 7-12 years of secondary education (n = 213, 28.0%), and six or less years of primary education (n = 8, 1.1%).
Cultural and Linguistic Background
The recruitment criteria for the LOCHI study, which required participants to be eligible to receive services from Australian Hearing, and the fact that many children were very young at the time they were recruited to the study meant that the majority of children were born in Australia (n = 399, 98.5%). However, six children were born in other countries: New Zealand (n = 3, 0.7%), China (n = 1, 0.2%), Japan (n = 1, 0.2%), and Papua New Guinea (n = 1, 0.2%). Reports of cultural heritage were not obtained; however, eight (2.0%) children were of Aboriginal and/or Torres Strait Islander descent. Children's caregivers were born in 57 countries. The majority of caregivers were born in Australia (n = 536, 67.9%), followed by New Zealand (n = 29, 3.7%), VietNam (n = 23, 2.9%), China (n = 20, 2.5%), and Lebanon (n = 20, 2.5%). By region, the majority of caregivers were born in Oceania (n = 578, 73.3%), followed by North-West Europe (n = 43, 5.4%), North Africa, and the middle East (n = 39, 4.9%) (classified using the Australian Standard Classification of Cultural and Ethnic Groups, Australian Bureau of Statistics, 2005).
Communication mode and Language Use: Home Environment
The majority of children used oral communication at home, with fewer children using mixed and manual communication (see Table 2 ). Nonspoken communication formed part or all of the home communication system of 99 children (24.8%). The most common method of sign communication was Auslan (n = 47, 11.8%), followed by makaton (n = 39, 9.8%), and then Signed English (n = 17, 4.3%). AAC was used by 10 (2.5%) children and one child used tactile communication (0.3%). The majority of children used oral communication only, regardless of whether then used a hearing aid (n = 228, 78.1%) or a cochlear implant (n = 73, 68.2%).
English was the dominant spoken language used in the home environment, although 16.7% of children used a LOTE at home (see Table 3 ). A small number of children did not use English but only used a LOTE in their home environment. The majority of children were monolingual; however, 51 (12.7%) children used more than one spoken language at home. Oral multilingual children used two spoken languages at home, except for one child who was reported to use three: English, Cantonese, and Japanese. There were 27 different languages spoken by the children. The most common spoken LOTEs were Arabic (n = 18, 4.5%), Cantonese (n = 9, 2.3%), Vietnamese (n = 6, 1.5%), and Spanish (n = 4, 1.0%). Italian and mandarin were each spoken by three children (0.8% each), and Turkish, Telugu, Urdu, and Japanese were each spoken by two children (0.5% each). Each of the following languages were spoken by one child (0.3% each): Assyrian, Dutch, Farsi, French, German, Greek, Hindi, Kannada, maltese, maori, Nuer, Oromo, Polish, Samoan, Sri Lankan, Tagalog, and Thai. There was a higher proportion of children reported to be orally multilingual who where hearing aid users (n = 42, 14.4%) than cochlear implant users (n = 9, 8.4%). Similarly, the children using hearing aids (n = 56, 19.2%) were more frequently reported to use a LOTE at home than children using cochlear implants (n = 12, 11.2%). Table 4 contains information on the languages used at home by 3-year-old children participating in the LOCHI study and compares this to data on children language use collected by the Longitudinal Study of Australian Children (LSAC). Language data from LSAC are based on a nationally representative sample of 4,983 Australian 4-to 5-year-old children and has been described previously in (mcLeod, 2011) . A paired sample t-test of proportions of the incidence of language used at home revealed no significant difference between the LOCHI and LSAC data (t (37) = −0.139, p = .891).
The majority of female caregivers used oral communication at home, with less using mixed and manual communication (see Table 2 ). The most common method of sign communication was Auslan (n = 31, 7.7%), followed by makaton (n = 2, 0.5%), and then Signed English (n = 1, 0.2%). AAC was reported to be used by two (0.5%) female caregivers. English was the dominant spoken language used in the home environment, although 19.9% of female caregivers used a LOTE at home (see Table 3 ). A small number of female caregivers used a LOTE and not English in the home environment. The majority of female caregivers were monolingual; however, 80 (19.9%) used more than one spoken language at home. Two languages were spoken by 77 (19.2%) female caregivers and three languages were spoken by three (0.7%). In total, 37 different spoken languages were used by female caregivers with the most common LOTEs being Arabic (n = 25, 6.2%), Cantonese (n = 9, 2.2%), Vietnamese (n = 9, 2.2%), and Italian (n = 8, 2.0%). Table 5 lists all languages used by female caregivers and compares this to census data (Australian Bureau of Statistics, 2006b) on adult language use by female adults in Australia. A paired sample t-test of proportions of the rates use of different languages revealed no significant difference between the LOCHI and ABS data (t (39) =1.538, p = .132).
The majority of male caregivers used oral communication at home, with less using mixed and manual communication (see Table 2 ). The most common method of sign communication was Auslan (n = 22, 5.8%), followed by makaton (n = 2, 0.5%), and then Signed English (n =1, 0.3%). AAC was reported to be used by one (0.3%) male caregiver. English was the dominant spoken language used in the home environment, although 25.7% of male caregivers used a LOTE at home (see Table 3 ). A small number of male caregivers used a LOTE and not English in the home environment. The majority of male caregivers were monolingual; however, 81 (21.2%) used more than one spoken language at home. Two languages Note. LOTE = language other than English. monolingual and multilingual columns add to less than 100% as all groups contained a number of participants who did not use a spoken language. Note. For LOCHI data, these figures total more than the number of participants as some participants spoke two or more languages. "nfd' refers to no further definition, e.g., "sign" was reported but the type was not specified. Dashes indicate that this language may not have been used by anyone or may have been used by a few participants. These data may have been amalgamated under "other." *Data analyzed in mcLeod (2011).
were used at home by 74 (19.4%) male caregivers and three languages were used at home by seven (1.8%). Thirty-five different spoken languages were used by male caregivers with the most common LOTEs being Arabic (n = 25, 6.5%), Cantonese (n = 12, 3.1%), Vietnamese (n = 8, 2.1%), and Italian (n = 7, 1.8%). Table 5 lists all languages used by male caregivers and compares this to census data (Australian Bureau of Statistics, 2006b) on male adult language use in Australia. A paired sample t-test of proportions in the use of different languages revealed no significant difference between the LOCHI and census data (t (39) = −1.541, p = .131).
Comparison Between Children's and Caregivers' Home Languages
The number of languages spoken by children and their caregivers was also compared. Table 6 presents a matrix of the number and combination of oral languages used by children and caregivers participating in the LOCHI study when children were 3 years old. many more female caregivers (n = 81, 20.1%) and male caregivers (n = 82, 21.5%) reported that they were orally multilingual at home than their children (n = 51, 12.8%). There were 87 (21.5%) households that were oral multilingual (i.e., one caregiver reported using more than one language at home or both caregivers reported using a different language at home). Only 45 (50.6%) children from these multilingual households were oral multilingual. Two (0.5%) children were reported to be orally multilingual although their parents were not. In both cases, the LOTE was spoken with the children by their grandparents. A 2 × 2 contingency table was constructed from Table 6 where caregivers were paired and the total number of languages spoken in the child's household was determined. Caregiver pairs and children were grouped according to whether they were monolingual (i.e., used English only or a LOTE only) or multilingual (i.e., used English and one or more LOTEs, or used two or more LOTEs). The chi-square statistic for the contingency table revealed a significant association between caregiver and child language status (i.e., monolingual or multilingual) (χ 2 = 138.70, df = 1, p < .0001). This significant result can best be explained by the fact that there were eight instances where children from a monolingual home were orally multilingual (2.0%). Six of these children were from homes where only a LOTE was spoken, although the child used a LOTE and English, whereas the other two lived with extended family, who used a LOTE with the child, although their primary caregivers did not. In addition, there were 40 instances where children from oral multilingual households were monolingual (10.1%). In all of these families, both caregivers reported using English at home. Only 7 of the 40 families had a monolingual caregiver, and there were only four families where the caregivers did not speak the same LOTE.
A second 2 × 2 contingency table was constructed from Table 6 where caregivers and children were grouped according to whether English was the only language spoken at home or whether a LOTE was spoken. The chi-square statistic for the contingency table revealed a significant association between caregiver and child language use (χ 2 = 216.06, df = 1, p < .0001). The majority of children and caregivers were monolingual English users and 66 (17.0%) caregivers and children used a LOTE at home. Two children were reported to use a LOTE where their caregivers did not.
Communication mode and Language Use: Educational Environment
The majority of children used oral communication in their early education environment, with less using mixed and manual communication (see Table 2 ). The most common method of sign communication was Auslan (n = 46, 12.3%), followed by makaton (n = 30, 8.0%), and Signed English (n = 4, 1.1%). AAC was used by 12 children (3.2%). The majority of children used oral communication only, regardless of whether then used a hearing aid (n = 221, 77.8%) or a cochlear implant (n = 78, 74.3%).
English was the dominant spoken language used in the early education environment, although 2.1% of children used English and a LOTE and 0.5% of children exclusively used a LOTE (see Table 3 ). The majority of children were monolingual; however, eight children used more than one spoken language in their early education environment. No child used more than Note. For LOCHI data these figures total more than the number of participants as some participants spoke two or more languages. Languages present in census data but not in LOCHI data were amalgamated under "other." "nfd" refers to no further definition, e.g., Chinese was reported but dialect was not specified. *Data from Australian Bureau of Statistics (2006b). a These languages were not identified.
Linguistic Diversity and Hearing Loss 431 two spoken languages in their early education environment. A total of five different spoken languages were reported to be used in early education environments. Arabic was spoken by six children (1.6%) and Cantonese, Korean, maori, and Spanish were each used by one child (0.2% each). The child who used maori was attending an early education service in New Zealand when she was 3 years old. Similar rates of orally multilingual in the early education environment were reported for children using hearing aids (n = 6, 2.2%) and children using cochlear implants (n = 2, 2.0%). Similarly children using hearing aids (n = 8, 2.9%) or cochlear implants (n = 2, 2.0%) rarely used a LOTE in their early education environment.
Familial Hearing Loss
Information about the caregivers' hearing status in 406 households was available (100%). There were 51 children (12.6%) who had one caregiver with a hearing loss and eight children (2.0%) who had two caregivers with hearing loss. For the male caregivers who had a hearing loss, the majority had a mild or moderate hearing loss (n = 17, 4.4%), whereas less had a severe or profound hearing loss (n = 11, 2.9%). The trend was similar for female caregivers with most reporting a mild or moderate hearing loss (n = 21, 5.2%) and fewer reporting a severe or profound hearing loss (n = 16, 4.0%). Only six male caregivers (21.4%) reported using an amplification device compared with 26 female caregivers (70.3%). Table 7 presents a comparison of the communication mode used by children participating in the LOCHI study at age 3 and the hearing status of their caregivers. A 2 × 2 contingency table was created by pairing children's caregivers and then grouping them according to whether any caregivers in the household had a hearing loss or not. Children's communication modes were grouped into oral only and manual/mixed. A chi-square statistic was computed to examine the association between caregiver hearing status and child communication mode. The chi-square statistic did not reveal a significant association between caregivers' hearing status and child's communication mode (χ 2 = 0.262, df = 1 p = .608). That is to say, there was no relationship between the presence or absence of hearing loss in the caregiver and the communication mode of the child.
Discussion
This exploratory study is the first to describe the communication mode and language use of a population-based sample of 3-year-old children with hearing loss and their caregivers at home and in early education environments. The sample of children with hearing loss was representative of both Australian children and children with hearing loss on several key demographic variables: gender, degree of hearing loss, presence of additional disabilities, and spoken languages used at home. There were slightly more male than female participants, reflecting trends for both Australian children of this birth cohort, and children with hearing loss (Australian Bureau of Statistics, 2011; Gallaudet Research Institute, 2008) . The most frequently occurring degree of hearing loss was of moderate severity, reflecting a trend observed 
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Note. LOTE = language other than English.
in Australia and other developed nations (Ching, Oong, & Van Wanrooy, 2006; Fortnum, Summerfield, marshall, Davis, & Bamford, 2001; maki-Torkko, Lindholm, Vayrynen, Leisti, & Sorri, 1998; Uus & Bamford, 2006) . The frequency of the co-occurrence of hearing loss and an additional disability was similar to the frequency reported in the United Kingdom but lower than reported in the United States (Fortnum, marshall, & Summerfield, 2002; Gallaudet Research Institute, 2008) . The difference may be reflective of both sampling methods and the children reported on in the Annual Survey being older than the children in the present study. Comparison between the spoken languages used at home by caregivers and children in the current study and the Australian population (Australian Bureau of Statistics, 2006b; mcLeod, 2011) indicated that there were no significant differences in the rates with which different languages were used. Although the majority of children in this study were born in Australia, the country of birth of their caregivers and the languages used by their caregivers reveal rich cultural and linguistic diversity within this population. The most frequently reported LOTEs used in the home environment were similar between the children and the caregivers, with Arabic, Cantonese, and Vietnamese reported to be used frequently by all groups. Italian was spoken much more frequently by caregivers compared with children, a trend outlined by mcLeod (2011) who compared Australian 4-to 5-year-olds with Australian adults. In terms of the communication mode used at home, the majority of participants used oral communication, with oral communication used most often by male caregiver, followed by female caregivers, and then children. The use of a mixed communication mode at home followed the reverse pattern, with mixed communication used most frequently by children, then female caregiver, and then male caregivers. These results align well with the findings of Arnesen et al. (2008) that more mothers than fathers reported sign to be the most effective way of communicating with their child. However, these results differ from the rates of family use of sign reported in the Gallaudet Annual Survey (Gallaudet Research Institute, 2008) . Based on 35,443 reports by teachers, 23.9% of their students had a family member who signed regularly. The higher rates in access to signed communication at home in the Gallaudet study may reflect the older age of the children in this sample and information about siblings' and extended family's use of sign being reported, which was not part of the current investigation.
The children with hearing loss in this study used fewer spoken languages overall and had higher rates of oral monolingualism than their caregivers. Although the majority of children and caregivers were from monolingual English speaking homes, over one quarter was not (28.9%). multilingual caregivers spoke up to four languages and multilingual children spoke up to three languages. Only 61.6% of children with oral multilingual caregivers were reported to be oral multilingual language users at age 3. The decrease in the rate of oral multilingualism between caregivers and their children with hearing loss has not been previously described. Decreased rates of bilingualism and heritage language attrition in children compared with their caregivers have been reported in families without hearing loss, especially when the caregivers have immigrated to a country whose community does not support all of their languages (Okita, 2002; Schwartz, moin, Leikin, & Breitkopf, 2010) . Schwartz et al. (2010) examined the family language policies of Russian immigrants to Israel, especially concerning caregiver's choices to enroll their children in Russian-Hebrew bilingual kindergartens. They found that regardless of whether a bilingual education environment was selected, caregivers displayed a "willingness to sacrifice personal needs for the sake of their child's education and development" (Schwartz et al., 2010, p. 119) . Interestingly, eight children in the present study were reported to use a greater number of spoken languages than their caregivers. In these cases, the children's extended family used a language with the child that the caregivers did not or children spoke English when their caregivers did not. At 3 years, the children with hearing loss predominantly used English in their early education environment. The reported rate at which English only was used in early education was 96.8% compared with 81.5% at home. LOTEs were used much less frequently in education as compared with at home. Only eight children used more than one spoken language in their early education environment and in all cases the language combination was English and one other spoken language. In contrast, 51 children used more than one language in their home environment, with one child using three spoken languages. There were four children who did not use English in their early education environment. Two of these children did not use any spoken language. In the remaining two cases, the female caregiver did not speak English at home and one of the male caregivers did not speak English at home. However, in the home environment, there were 17 children who reported using only a LOTE. Despite the differences in spoken language use between home and early education environments, the reported use of different communication modes was similar across environments.
No relationship was found in this study between the caregivers' hearing status and children's communication mode, contrary to the findings of previous research (mitchell & Karchmer, 2004b) . A number of factors may explain the difference between current and previous findings: the small number of caregivers with hearing loss included in this sample, many caregivers in this sample having mild and moderate hearing loss, and few caregivers having a significant prelingual hearing loss. Interestingly, the use of amplification devices was much higher for female caregivers compared with male caregivers.
There was also a significant association between the presence of a disability or condition in addition to hearing loss and the communication mode used by children at age 3. Children who were reported to have an additional need were more likely to use a communication mode that was not purely oral than children who were not reported to have an additional need.
Clinical Application
Numerical data describing the communication mode and language use is essential for acknowledging the diversity of children with hearing loss, especially in countries with a single, dominant spoken language. Organizations that provide services to young children with hearing loss and their families require this information in order to ensure that families are able to access appropriate audiological, educational, and habilitation services (Winter, 2001) . A significant number of caregivers in this study used a LOTE, some using a LOTE exclusively and not English. Collecting information about the language profiles of children's families will enable organizations to plan for caregiver's needs and provide services in languages accessible to families who do not use or do not confidently use the language services are typically provided in. The development of information packages in different languages, targeted development of staff who use languages considered priorities for the target demographic, and the development of culturally and linguistically appropriate resources for children of different backgrounds are possible outcomes of greater knowledge about cultural and linguistic diversity.
Research demonstrating the cultural and linguistic diversity of children with hearing loss will provide impetus for research into the developmental outcomes of these children by practitioners, early education providers, and academics. It is known that for typically developing multilingual children, early education programs that support development of the home language also provide the basis for successful acquisition of the community language (Kohnert, Yim, Nett, Kan, & Duran, 2005) . Research from many angles is required to examine if this statement is true for children with hearing loss. Understanding multilingual language development in children with hearing loss would inform the development of speech, language, and audiological assessments, habilitation goals and programs, and information resources in languages that match the linguistic needs of this population.
Limitations
Although this study was based on data from a population sample of Australian children with hearing loss, there may be some limitations in the representativeness of the families who consented to participate in the study. Participants were representative of the Australian population in terms of their gender, state of residence, and languages used, and representative of children with hearing loss in terms of their degree of loss and the presence of additional needs. However, 19.9% of the children in this study lived in areas categorized as belonging to the least disadvantaged decile in Australia in terms of these areas "access to material and social resources, and their ability to participate in society" (Australian Bureau of Statistics, 2006a, p. 17) . Children from less advantaged areas may have been harder to recruit to and maintain on the study or may reflect the areas in which children with hearing loss live in Australia. Further investigation of this issue is warranted.
Caregiver and educator reports concerning the type of sign communication used by children and caregivers were sometimes inconsistent and difficult to interpret. Reports of sign communication that was termed, for example, deaf language, deaf sign, and keyword signing were clarified, were possible, and categorized as Auslan, makaton, or Signed English. As reports or measures of caregiver and child signing proficiency were not collected, it was very difficult for some families to distinguish if they were using makaton (which utilizes signs from Auslan) or Auslan (with its own phonology, morphology, and syntax).
Data analysis for the current paper was based on a data set previously collected through the LOCHI study. The use of this existing data set meant that information regarding the children's proficiency in the communication modes and languages they were reported to use could not be established. The absence of information describing children's exposure to and proficiency using LOTEs means that the diversity of children's language use could not be captured. This may also have led to caregivers over-or under-reporting children's use of these languages. Caregivers determined whether the quantity of each language their children were exposed to, or used, warranted reporting. A child may or may not have been reported as using a LOTE if they only understood or used a few words, depending on the caregiver's own definition of what constitutes use of a language. Similarly, a child who understands, but does not use, a LOTE may or may not have been reported as using a LOTE depending on the caregiver's definition of language use. A richer analysis of young children's language experiences would be possible with knowledge about the child's competency, levels and timelines of exposure, and domains of use for each language.
Future Research
Although the issue of children's communication mode has been frequently addressed in the literature, there is a clear need for research addressing oral multilingualism in children with hearing loss. Kohnert and Goldstein (2005) described the difficulties in establishing an empirical, scientific basis for understanding the development of multilingual children without hearing loss. The heterogeneity of children with hearing loss adds a further layer of complexity to understanding this issue, which may be the reason for the under-representation of these children in previous research. Discussion of oral multilingualism in children with hearing loss may stimulate further research to provide professionals directly providing early education services to these children and their families with empirical research describing how services are provided to families that use LOTEs and how oral multilingualism may develop in children with hearing loss. What remains to be demonstrated is whether the provision of linguistically diverse services will lead to a qualitative or quantitative difference in the outcomes of these children.
A better understanding of the communication mode and language use of young children with hearing loss could be gained from deeper examination of the characteristics of groups of children and caregivers. Analysis is currently being undertaken to examine the characteristics associated with children using different communication modes and language combinations to increase understanding of these complex relationships (Crowe, mcKinnon, mcLeod, & Ching, 2012) . Further, analysis of children's communication mode and language use as they mature will increase our understanding of the developmental trajectories that follow from these early choices about communication mode and language use. A richer understanding of the factors that have led to children using particular communication modes of language combinations could be gained through investigation of the ways caregivers made decisions about these issues for their young children. Li, Bain, and Steinberg (2003) have previously investigated this question related to communication mode choices, but no investigation of caregiver decision making about multilingualism in children with hearing loss has been reported. As professional advice may influence the choices that caregivers make for their child, the factors professionals such as educators, speech-language pathologists, and audiologists consider when advices caregivers about communication mode and language use choices should also be considered.
This paper provides an initial investigation of the cultural and linguistic diversity of young children with hearing loss in Australia. Diversity was evident in terms of not only the communication modes and languages used by the children but also the communication modes and languages used by their caregivers. 
